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REMARKS 

Claims 11-21 are pending in this application. The Office Action withdraws claims 
18-20 as being drawn to a non-elected invention; rejects claims 11-12 and 14 under 35 U.S.C. 
§102(b); and rejects claims 13, 15-17 and 21 under 35 U.S.C. §103(a). AppHcants 
respectfully traverse the rejections. 
I. Restriction Requirement 

Claims 1 8-20 are withdrawn as being drawn to a non-elected invention. Applicants 
hereby affirm the election of Group I (claims 11-17 and 21), with traverse . 

National stage applications filed under 35 U.S.C. §371 are subject to unity of 

invention practice as set forth in PCT Rule 13, and are not subject to U.S. restriction practice. 

See MPEP §1893. 03(d). PCT Rule 13.1 provides that an "international application shall 

relate to one invention only or to a group of inventions so linked as to form a single general 

inventive concept." PCT Rule 13.2 states: 

Where a group of inventions is claimed in one and the same 
intemational application, the requirement of unity of invention 
referred to in Rule 13.1 shall be fulfilled only when there is a 
technical relationship among those inventions involving one or 
more of the same or corresponding special technical features. The 
expression "special technical features" shall mean those technical 
features that define a contribution which each of the claimed 
inventions, considered as a whole, makes over the prior art. 

A lack of unity of invention may be apparent "a pWor/," that is, before considering the 

claims in relation to any prior art, or may only become apparent "a posteriori^'' that is, after 

taking the prior art into consideration. See MPEP §1850(11), quoting International Search 

and Preliminary Examination Guidelines ("ISPE") 10.03. Lack of a priori unity of invention 

only exists if there is no subject matter common to all claims. Id. If a priori unity of 

invention exists between the claims, or, in other words, if there is subject matter common to 
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all the claims, a lack of unity of invention may only be established a posteriori by showing 

that the common subject matter does not define a contribution over the prior art. Id, 

Furthermore, unity of invention only needs to be determined in the first place between 

independent claims, and not the dependent claims, as stated in ISPE 10.06: 

Unity of invention has to be considered in the first place only in 
relation to the independent claims in an intemational application 
and not the dependent claims. By "dependent" claim is meant a 
claim which contains all the features of one or more other claims 
and contains a reference, preferably at the beginning, to the other 
claim or claims and then states the additional features claimed 
(Rule 6.4). 

See also MPEP §1850(11). ISPE 10.07 further provides: 

If the independent claims avoid the prior art and satisfy the 
requirement of unity of invention, no problem of lack of unity 
arises in respect of any claims that depend on the independent 
claims. In particular, it does not matter if a dependent claim itself 
contains a further invention. 

SeedXso MPEP §1850(11). 

The claims of Group I (1 1-17 and 21) are all directed to a coating for a mechanical 

part, that is made up of the recited layers. The claims of Group II (1 8-20) are directed to 

methods of manufacturing that coating, through the recited plasma enhanced chemical vapor 

deposition. 

Accordingly, all the claims share common subject matter of a coating for a 
mechanical part that is made up of the recited amorphous silicon carbide and amorphous 
carbon and, therefore, a priori unity of invention exists between all the claims. Thus, for the 
present application, a lack of unity of invention may only be determined a posteriori, or in 
other words, after a search of the prior art has been conducted and it is established that all the 
elements of the independent claim are known. See ISPE 10.07 and 10.08. 

The Office Action does not establish that each and every element of the subject matter 
that is common to independent claim 1 1 is known in the prior art, as discussed below. 
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Therefore, Applicants respectfully submit that lack of unity of invention has not been 
established, and thus a restriction requirement based on a lack of unity of invention is 
improper. 

Thus, withdrawal of the Restriction Requirement is respectfully requested. 

In any event, where product and process claims are presented in the same application, 
Applicants may be called upon under 35 U.S.C, §121 to elect claims to either the product or 
process. MPEP §821 .04. However, in the case of an elected product claim, rejoinder will be 
permitted when a product claim is found allowable and the withdrawn process claim depends 
from or otherwise includes all the limitations of an allowed product claim. Id. 

In the present application, the method claims of Group II include all of the limitations of 
the product of Group I. In particular, all of the limitations of the independent product claim 1 1 
of Group I are incorporated into dependent method claim 1 8 of Group II. Since the method 
claims of Group II include the limitations of the product claims of Group I, the method claims 
must be rejoined with the product claims once the product claims are allowed. Therefore, 
because the product claims are allowable (as discussed below). Applicants hereby request 
rejoinder of claims 18-20 
II. Rejections over Rogers 

Claims 11-12 and 14 are rejected under 35 U.S.C. §102(b) as being anticipated by 
Rogers (WO 00/47290). Claims 13, 15-17 and 21 are rejected under 35 U.S.C. §103(a) as 
having been obvious over Rogers. The rejections will be discussed simultaneously as they are 
both based on Rogers. Applicants respectfully traverse the rejections. 

Applicants respectfully submit that Rogers does not disclose, nor teach or suggest, all 
the features of independent claim 1 1 . Specifically, Rogers at least fails to disclose, or teach 
or suggest, a coating that includes amorphous silicon carbide. Instead, Rogers merely 
discloses a coating that includes amorphous carbon that is doped with silicon. See Rogers at, 

-4- 



Application No. 10/560,776 

for example, page 3, line 30. The Office Action asserts that "the Si-DLC is considered to 
read on applicant's hydrogenated amorphous silicon carbide layer." Applicants respectfully 
submit that this is not the case. 

As is discussed in the present specification, at least at page 7, lines 13-24, 
hydrogenated amorphous silicon carbide only has covalent Si-C, C-H and Si-H bonds and no 
C-C bonds. "Hydrogenated amorphous silicon carbide must therefore not be structurally 
mistaken for a silicon-doped hydrogenated amorphous carbon, comprising, in particular sp^ 
and sp*^ type C-C bonds" (emphasis added). Therefore, hydrogenated amorphous silicon 
carbide has an entirely different chemical structure than silicon-doped hydrogenated 
amorphous carbon. The article to J.Huran, "Properties of amorphous silicon carbide films 
prepared by PECVD," cited in the present specification at page 7, lines 18-20, is attached as 
further proof of this fact. Applicants respectfully note that Rogers is specifically 
distinguished on this basis in the present specification at page 2, lines 10-22. 

Furthermore, as further support for this argument, enclosed is the opinion of the 
Intemational Searching Authority. The opinion of the International Searching Authority 
states that "[hjydrogenated amorphous silicon carbide is distinguished essentially fi-om 
silicon-doped hydrogenated amorphous carbon in that is contains not C-C bonds but rather 
Si-C, C-H and Si-H bonds." 

Accordingly, the Si-DLC of Rogers does not read on the presently claimed 
hydrogenated amorphous silicon carbide, nor would the hydrogenated amorphous silicon 
carbide have been obvious therefirom, because the compounds at issue have entirely different 
chemical structures. Therefore, independent claim 1 1 is patentable over Rogers for at least 
the reasons discussed above. Dependent claims 12-17 and 21 are therefore also patentable 
over Rogers for at least the reason that independent claim 1 1 is patentable. 

Reconsideration and withdrawal of the rejection are respectfully requested. 
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III. Conclusion 

In view of the foregoing, it is respectfully submitted that this application is in 
condition for allowance. Favorable reconsideration and prompt allowance of the application 
are earnestly solicited. 

Should the Examiner believe that anything further would be desirable in order to place 
this application in even better condition for allowance, the Examiner is invited to contact the 
undersigned at the telephone number set forth below. 



WPB:STD/std 
Enclosures: 

J. Huran, "Properties of Amorphous Silicon Carbide Films Prepared by PECVD", 
Vacuum, vol. 47, no. 10, pages 1223 to 1225 (1996). 

Opinion of the International Searching Authority 

Date: June 30, 2008 




William P. Berridge 
Registration No. 30,024 



Samuel T. Dangremond 
Registration No. 60,466 



Oliff & Berridge, plc 

P.O. Box 320850 

Alexandria, Virginia 22320-4850 

Telephone: (703) 836-6400 



DEPOSIT ACCOUNT USE 
AUTHORIZATION 



Please grant any extension 

necessary for entry; 
Charge any fee due to our 
Deposit Account No. 15-0461 
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VjrauumMxlumo 47/ruimbof lO/^aoo 1223 to 1221^1090 
CopyrighrO ISSfiPifMlohod by GloovlBf SdonOd Ud 



Properties of amorphous silicon carbide films prepared 
by PECVD* 

J HiMtit* L Hnjbdn." A P Kobzov^ and J Udoy/ 'frwt/h/fo ofEtoctrioal Enginoenng Shvak ^^^f"^^* . 
Scfonco^ B423B Brdtmvii, Mbr4i)^ka cma ft Sh>vakh: ""Ubornuuv of matron Ph)^ioB, Joint Inmute for 
Piucfaar BesBBfCh, 141960 D^jbm, Russian foderatton;* Facunv of £l$cti1cQien09nBQrlng, SiovakTochmcm 
Unh^rafiy, nkovUovm381219BroHMv^ Slovakia 

rocoiy^ 20 Novombef 19DS 



Amorphous SiC was pr^parad by plasma enhanced chemicai vapour dapmltlon oi SIH^ md CtU. ThO 
propoftha of the SiC deposlta were studied using a oombihation ofinfrerod Wh R$S, ERD (elsctron recolllnn 
doToation) and AES moaauramont tnfra rod apoara showed the pmaanca Of Sr-C, Sl^ end C^H bohda. Tha 
compositions of the aiHaan, tarbon end hydrtjgan in the flim£ ware found to ba dapmdBnt on the praparation 
conditions. Copyright <S> i$96 Pubiishod by Elao^erSciancB lid 



Hydrogcnated amorpnoiM niHcon carbi<So (a-Si)-^c,:K) ftbtu 
have beeta under tiU^nw rcstairdi •mos thdr WOOtsudil prcp- 

an tropofUnt matcrkt fttt potential opplicationfl in photA- 
dectroTtlcs, tai|b f«a]p«ratnre samlo^nctucimg dovifioA, hard wear 
WBpMil coaling* and protcaJvO t>winVf« for 4X>frown or Ihcnnal 
oiddAtioa. All U)OH} applig&tiorm AfO du« to its uniquo proportiea 
M wide band high Olectroo mobiliiyt high ihoniut 
OOnducUviiy tind hi&h melting poinL Pnrthcnmra ^ can ut^x 
bo used as a thin buifor Utyer Cor the i/Qw%h of dleunoiul fi|m> 
CH) silicon substralffs.^ Fox axAsiplA fL'Sl,_C^: H WAfl uGcd cu> a 
ttidohaod wliulow mu^lnl U» eQhiim;e tho i^itnvonnon rOM^m^ 
oramarpKout fiolar od)B.'Tho H^tiitonaporthla mAtcrml is thafc 
lu obctii^l pjid opi!«&1 propeniftt ofto b« ^ntroUcd by voiyntg 
(he wirbon, Killcon und J^rogcn compoilrton of ihc ftim, 

In tho prcsciit nrti^lc, no urvoitifiation ii focusct! on ilw stnic- 
mnLl properUm of h-SIl^C;^: H hlrm prepared by the plasma 
ttnhiiiiccd chcmioU vapor dflposilioit (PBCVD) i>f d]ano!;lH44D4 
melhaite CI (4 uiln^ m, RES, 6RD And ACS mwurcfticnt 

Amorphau» ^icoit c&rWdo films were deposited on boro ntiooa 
Bubatntcs in 0 high fnqusxipy puiUld-platc phuma rcacior, with 
th9 rr«qu<moy, rl pow«r and mbstmtp ump«f4tttrs luointAmnl fti 
1 MHz, 0.06 Wcm ' and 330*C, mpcctlv^y. Tb« oloctrodo 
diainfltcrs wem 12 cm ond (hoy were 4 cm apmt. Tho if powor 



*Ptpot huDd on ilMl itiVMitled bi thft 9th tiiMnuidoa»l Schoul oa 
VAfiutim electron t»4 itm TMftbologfo. I'^l 7 Scptcmhcr I fiozopol. 



wa» fed to tb« uppsr aloctrodo, whila tho 1ow«r dcctrodd which 
hetd the iubfllniU^. wtitf (yjroundvdr Tho gJw mixture of SIH* and 
CH4 directly introddced Into the rcmclJoa choimbin't und iha 
(low rates were 10 ooecn nnd 40 twcro. respectlvety. Hydfogsn 
concc^iiratlon WW d^Jtortniirod by Iho ERD wwtbod, For tbio 
purposo ih« 'Ko ' ion hcuni iVnm the Vun de Oniqff q^xHci^xot 
ofJINR in DubnA has t)DM appHed. An Ion energy of 2.4 MeV 
^9 chosen with tbu inrgot ttitod al an angle 15" wttb rospect to 
Che bsaan direction and iho Kcailod proiona moa^nrod forwtu'd 
at on angle of 30*^« 

ficBiilttf 014 dhoisslei» 

Tho Infnirad <pasin of iimnrphoiif sillcnn carbidt lIlnM Wun 
obiAkMd UMiix a Poufier truu^Min iaEraivd ipeetromBtor (FTiR* 
BIOtM ShlmadziL). f\pif» I dkowi the fptetro of uiiliploi pro- 
P4^ tmdfif difllrrcnL got prcasuro in the wortring ch^ber. It 
. can bo seen thol Shhs «ouuun the fcuturu found m n^SJC : H; the 
Si-C Atnttchmg mofk^e ai otn~^ the Si^H girotcbing 

modes at about 2I0Q cm~\ and tfus G»H stretching modot at 
ubout 2900 cm Thuoo msuiu indicate wnnli dilftrronue only ut 
tho C-H stretohing modtf . The umcuat of hydro{;en InonaMS 
with incnuuin^ preQSUrOp Htld it bonded hi OH bood«. 

The liydirogen contont W8» Jotarmlned by the ER1> nii:lhod. 
In Figura 2 are plotted BAD cpectra obtained from thede{MMhod 
fliniv «vfakh txmuuti dlAfercAi unuuitu nt InuocpamtaX liydrOQe&v 
ERD tuOitytBi «how that iSiu aotonnt of ipooiporAted H me 
ftDm 10 (o 15 at%. Tboe vaIuoi wb oblainod by computer 
modellAg of meiuiorod apeotrq* and componNl with the nMUltB 
obtained from a Si rpferanoe fl^mplc impfaxnted with H. lUnulu 
from BRD mca«utemCDto eof^pond witJi the mult fhmi III 
moofiuitAient where the hydrogen eonient it computed from ttto 
eottcentratJou uf ilw Si-'H and 0-H bondft. 
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i/ /#t/rDn at iVoprntteB of omorplioui bIDooa corbide Htms 




lOQO 



Vl|im |« Tlic IR qiwua of plttsmtt dspotlied amorphous liilooit carbltfe 
Sa<P M 100 SC3 (P » 150 Pa) 
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(C9ttnin|i ^ ourvca am far surnplEt tiCt (UtldutAn 

pT film m nm)« tH:9 (130 mn) ftod S06 (1 70 nm). 
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Chanmfil 

Fteutv 3. Tlra eRO fipoalrA of r«Of}«tl hydr^n ^Mtlmd wHli X* MaV 
*Ho*. Tlw MflMtniiM of hydtKiBflA Air umpltt ftCt, fiCS, drtd SO am 
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Fi^rc 3 ahowtf ihc ROS Bpcctrtt Tor t^r<c« uiinplcs of^jid^creni 
thickness of Ihc depoutird amorphous »iUoon oarbkb films, Tb« 
ipcctra vr«w wnootbodoul for Ixsucr ldtffttilbtlio*i gr<fiflfenMcci, 
DtfTorcnoes qrc pr&£tipai)y ai ihs plACa th&f roprocma coi»- 
<;<iiLr«cion of cafbon vs sHIcon tmd ihicknon of film. Typical 
CvRpcntr4{joiP( wor« for abicon 4q oud carbon 45 

Figum 4 thowa an AES dapih profile of sanipio SC5. Th« 
conMOM'ailoti of silicon and coibon ara approximatoly Um aams, 
which diCr^ri from tb» ooncviUratian> Obtblnod from RBS 
mTO«ar«inonT9 and pfpbably anw» from oooum^y of mfloffurt • 
m£oi. Small amounta of o&yQfi) and nitfOd^ w«rt pra^^ni in iht 
films at conoenlrati'oiu up to i or 2%^ lespc^nly, Morvcikrboik 



WM 4i«Uc(«^ on iho Mirmc^ lhan m thd volume ol' film 04)4 thU 
oirbon (b protuMy (Voo} rht tfst^riml env^roninctiL M a apuner 
tima of 100 min fhtf jntorfato between tha mbatratn and ^m, 
bCfknti to Appear. 



CondiiaJoii 

Tha Btfwtur&J pfOpontes of amorphoni silicon caubidfl flJnw pro* 
poiod by PliCVD hava b««a inv«^gfl^4. Th* 4fV ap^fft jb^w 
mo pmsju^o of SHC:, Si-B, C-H homh. Tb« cone«t\imij0i| i^f 
hydrocca dotmiunod by BBP U 10-15 uM. Tho RBS tmd ASS 



./ Mumrt tff AC Pra0«rtf as of amorphouD cfHopn Borbkto film« 

ro»uli« diow lhiU concenfeat kmiof iin<i C flrgaimogteqim! . The 
concontntfoiu of otiMr elomontt tuefa va oxygm aad mno^ arv 
veiy wnaU. ThP msuIU indicntc tiutt tbo pra$»nln of&iiioipbouft 
carbon filmt ijepoiifi upon ttM rcntidon condituna. The 81/C ratio 
469oniuilWv film pnopcrtics* but Uu bydrogcn oont^ni und Uu» 
duniical bomliltii poitom play iinporUni lolft, whkh cannot 
h6 qpmr^ wbon uomiideriiig Aim pn^wrtioa. 



*D A AodniM «ad W 8 Spear. Pftto ^fw. % I (IWfiV 
'E n Waogi /J^^ifiM B Its, 85 

HiflUUwB, HTvuI. TTAkahBwa wid Y Kuwuio, Mattt fin Smp 
*} Hmtu F Bukayi mid S PbarDViocivji. MemfihytMlov XB; I J6(im). 
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Claims 
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Claims 
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Claims 
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2 Ciintioru ami ^xpliitttiiunF: 



.1 Reference ia niade to the following documents in the present 

nptlf ication; 

Dl: WO 00/47290 A (DIAWQNEX INC) 17 August 2000 
(2000-08-17) 

D2; US 5 900 289 A (HARTMANN ROLF BT hL) 4 May 1999 
(1999-05-04) 

2 Document ol, which i3 conaideir&d to repreaent t\\e moat 

relevant prior art^ deacrtbea (the references between 
parentheoea apply to this document) : 

a coating for a mechanical part, comprising at least 
Qfie outer layer of hydrogenated amocphoua carbon (DLC) 
and a layer of ailicon-doped hydrogenated amorphous 
ca rbon, 

from which the subject matter of independent clairt) I differs 
in that: 

the claimed coating does not explicitly comprise a 
layer of ailicon-doped hydrogenated amorphous carbon, 
but a layer of hydrogenated amorphous silicon carbide. 

Hydrogenated amorphous silicon carbide is distinguished 
eosentially from silicon-doped hydrogenated amorphous carbon 
in that it containa not C-C bond3 but rather Si-C, C-H and 
3i-H bondd. 

2.1 The aubject matter of claim X is therefore novel (PCT Article 
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PCT/FR2004/001486 



■lloxNrLV H«r-nm>d siuKuiicnl under R«»c43MKiUD)(l» Willi recOrtl lo WiveJiy.invcmlrt filcH iirlndudrial h|>i)lkRWUiy! 
dimionw uiwi cXjOanalhuna mippoi'linB Avih i:lDia»ciii 



33(2)) . . 

The problera to be solved by the present invention can be 

considered to be; 

to produce a coating suitable for ideal adhesion to a 
mechanical pact which may have any type of 3hape, and 
which io capable of stability at high temperatures, 
preferably greater than 250°C, and which haa high anti- 
wear and anti-friction properties 

2.2 The aolutj-on to this problenw as proposed in claim 1 of the 
present application, io considered to involve an inventive 
step i^cr Article 33(3)), for the following reasons: 

the solution proposed cannot be deduced from the 
available prior art documents, either alone or in 
CombinatioHr given that these documents do not describe 
a atack compnamg a layer of hydrogcnated amorphous 
Silicon carbide, but a layer of silicon-doped 
hydrogenated amorphous carbon. 

2.3 Claims 2-7 are dependent on claim l and thus also comply, as 
i3uch, with the requirements of novelty and inventive step of 
the PCT, 



3 Since the coating which is the subject matter of claima 1-7 is 
novel and inventiver the process for producing it, which lo 
the subject matter of claims 8-10, is likewise novel and 
inventive. 



l-orm PCTYIS A/237 (l3ox No. V) iJftnuitry SOtM» 



